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Primary Water Stress Corrosion Crack Growth Analysis - OD Surface Flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesom Verified by: B. C. Gray

References:
1) "Stress Intensity factors for Part-through Surface Cracks"; NASA TM-1 1707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component: Reactor Vessel CEDM -"7.8" Degree Nozzle, "O" Degree Azimuth,
1.544" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "Rm/t" -- between 1.0 and 300.0

Note: Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to

obtain the value in inch/hr.
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R. :=-

° 2

id
Rid := t:= Ro- Rid Rm :Rid + 2 Timopr:= Years-365-24

CFinh = 1.417-105
Timopr

Cblk ur= n
11 irn

rimn
Pmtblk:= 50

L
C0 2

Rm
Rt :=

co L-o.I 7+459.67 T -
'0Oc Temperature Correction for Coefficient Alpha
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Co:= C 0 1 75 th percentile MRP-55 Revision 1

Stress Input Data

AllData :=

AXLen:= AllData() ID := AllData(i)All OD := AllData (5)All

Stress Distribution
80

60

=IDAII

Ln~ ODAII
V2 ----

40

20

0

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
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AXLen
Axial Elevation above Bottom [inch]
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1.24

r 1.681

5.968

27.297

1.891 -1.405

20.8 14.757

-3.639

9.074

2.035 38.318 34.255 28.387 21.562

Data := 2.319 46.033 38.236 33.079 32.77

-4.887)

2.762

14.198

40.164

60.179

68.177

69.718 )

2.546 44.342 40.223 38.935 48.672

2.731 35.382 36.514 40.837 54.397

.2.916 26.506 32.532 41.33 56.353

Axl := Data(°) MD := Data(3) ID := Datai) TQ := Data<4) QT = DataP2) OD:= Data(5)

RID := regress(Axl,ID,3) RQT:= regress(Axl,QT,3)

ROD:= regress(Axl, OD,3)

RMD := regress(Axl,MD, 3) RTQ:= regress(Axl,TQ,3)

FLCntr = RefPo in t - if Val = 1 Flaw center Location Location above Nozzle Bottom

RefPoint if Val = 2

RefPoint + CO otherwise

U~ip := FLCntr + c0 InC~t avg = ULStrs.Dist - UTipUTip =FLnr+oIflCStrs.avg 20
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ProPLength = 0.842
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Influence Coefficients - Flaw

0E 0.6 5
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Developed by:
J. S. Brnhmadesam

0.5 1 1.5 2 2.5 3 3.5
Operating time {years}

4

"a" - Tip -- Uniform
"a" - Tip -- Linear
"a" - Tip -- Quadratic
"a" - Tip -- Cubic
"c" - Tip -- Uniform
"c'- Tip -- Linear
"c" - Tip -- Quadratic
"c" - Tip -- Cubic
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CGRsambi 8)

0.827
0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

0.827

CGRsambi
(k, 6)

-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853
-0.853

-0.853

-0.853

CGRsambi(k 5)

0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026
0.026

0.026

0.026
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Stress Corrosion Crack Growth Analysis Through-wall flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesam Verified by: B. C. Gray

Note : Only for use when RoutSjd/t is between 2.0 and 5.0 (Thick-wall Cylinder)

References:
1) ASME PVP paper PVP-350, Page 143; 1997 {Fracture Mechanics Model}
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component: Reactor Vessel CEDM -"7.8"degree Nozzle, "0" Degree Azimuth 1.544 inch above Nozzle Bottom

Calculation Reference: MRP 75 th Percentile and Flaw Pressurized

Note: Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to
obtain the value in inch/hr.

Through Wall
Axial Flaw
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Input Data
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d.m4^.0

60
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Initial Crack Length TW axial Based on Stress Distribution. Bottom end of Crack
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~L.~ -{ T7+459.67 Tret+459.67J 1
Tinilopr: Years-365-24

od
o := - Ri:=-id t:= RO -R Rm:= Ri + 2

2
CFinhr:= A1.7-105

Cblk:= Tiuorn Prntblk:= |-
50M

I L
2
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Stress Distribution in the tube. The outside surface is the reference surface for all analysis in accordance with the reference.

=ressn a

DataA~l : lM2g J.5

0: 0 -9.81 -9.21 -9.15 -9.11 -9.01

'K:1 i 0.69 -5.96 -6.67 -7.6 -8.5 -9.17

12', 1.24 5.97 1.89 -1.41 -3.64 -4.89

3 1.681 27.3 20.8 14.76 9.07 2.76

s4 . ,0 2.04 38.32 34.26 28.39 21.56 14.2

5 2.32 46.03 38.24 33.08 32.77 40.16

;^6 '. 2.55 44.34 40.22 38.94 48.67 60.18

7 ;2.73 35.38 36.51 40.84 54.4 68.18

.8 2.92 26.51 32.53 41.33 56.35 69.72

,9.' 3.1 21.36 29.6 40.6 53.91 66.27

AllAxl:= DataAll l AIIID:= DataAllI AIIOD:= DataAII 5

IDevelopedby. Verified by: I
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80

63.33

46.67

30

13.33

-3.33 -:;;
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-20
0 0.5

- ID Distribution
- OD distribution
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Data:=

1.24

1.681

2.035

2.319

2.546

2.731

2.916

5.968

27.297

38.318

46.033

44.342

35.382

26.506

1.891

20.8

34.255

38.236

40.223

36.514

32.532

-1.405

14.757

28.387

33.079

38.935

40.837

41.33

-3.639

9.074

21.562

32.77

48.672

54.397

56.353

-4.887)

2.762

14.198

40.164

60.179

68.177

69.718)

:DAxi: Data ID:= Data (5)OD:=Data

RID:= regress(Axl,ID,3) ROD:= regress(Axl,OD,3)

D
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FLCntr:= BZ - I Flaw Center above Nozzle Bottom

ULStrs.Dist - BZ
InCStrs.avg := 20

N UM euire eon hisinfl

ffi Sat Aug 09 11:44:49 AM 2003-

Developed by: Verified by:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PropLength = 1.002

Flaw Length vs. Time

_,U

* . TWCpwsci

t, 2
I 0 ' '

1.5 1 _ _ _

1.002

t;1 _____ ______ __ _.................................... __,

0.5

-0.5
0: 0.5 1 1.5 2 2.5 3 3.5 4 4.5

TWC S

Operating Time {years}
Entergy Model

:Increase in Half Length .

.5

5~~~~~~~~~~~~~~~~~~~~~~~~~~~~

n ~ ~ ~ _ _ _ _ __ _ _ _ _ _

i

iU

1.

0.

,u 0.5 I 1.5 2 - I 2.5
Operating Time (Years}

3 3.5 4
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TWC

NVCpwsC( 6)

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

-1.89

TWCPWSCC .7) =

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

10.066

TWCpwscc

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249

4.249
4.249

4.249
4.249

Developed by: Verified by:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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H oop S tress P lot

7 0

5 0

I

10

-1 0

2 3
Distance from Nozzle Bottom (inch)

10 I

0
I

2-

- OD Surface SIF
- ID Surface SIF

I- Average SIF

I~~~~~~~

0 1 2
Operating Time {years)

3 4

Developed by: 
Verified by:

IDeveloped by Verified by: I

CI'S



Entergy Operations Inc.
Central Engineering Programs

Appendix C; Attachment 6
Page 10 of 10

Engineering Report
M-EP-2003-004-oo

l
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0.8 -
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c 0.6 -

X0.4 -

C

0.2 -

0.0 -

0 I 2
Operating Time (years)

3 4
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Primary Water Stress Corrosion Crack Growth Analysis ID flaw;
Developed by Central Engineering Programs, Entergy Operations Inc.

Developed by: J. S. Brihmadesam Verified by: B. C. Gray

References:
1) "Stress Intensity factors for Part-through Surface Cracks"; NASA TM-11707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component: Reactor Vessel CEDM -"7.8" Degree Nozzle, "180" Degree Azimuth,
1.544" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "RmIt" -- between 1.0 and 300.0

Note: Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the deterrnination of the crack extension to
obtain the value in inch/hr.

ID Surface Flaw

ie nutBeiowse per tni o i__eeHBOnc iheomf _e lilttide isis

lamMS~

p r ia. e o as- s-tbtr )n160 o.es l a ass XS sac
0 .~~~~~~~~~~~~~~~~~9tII p I

Developed by:
J. S. Bnihmadesam

Verified by:
B. C. Gray
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edb
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rIsI -oer-o eratinw qears

erio'imtorc 0 0
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.nnnnol~ ~ . -n.llnvrmn rat . __nn

.,a. tt...

e aj ac va ion En6e-r ort ac ro M

e erence e era rej o-rno a-tf Hzin ajitadedM,

od
Ro := 2d Rid := idRid2 t:= RO- Rid Rm:=Rid+ Timopr :=Years-365*24

CFinhr:= 1.417 105 Ci.Timopr
Cblk:= -n

'=im,
PMtblk :=50

L
Co0 =

Rm
Rt :=

Qg I( 1
C 1.1 03 1o-3 T+459.67 Tref+ 459.67)
C0 1 : , aCOC Temperature Correction for Coefficient Alpha

Developed by:
J. S. Brihmadesam
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Co0 = CoI 75 th percentile MRP-55 Revision 1

Sfres nutst a

AllData :=
t~~wfir~~w} 5 <°A!le , 2 i <3 tQ¢;~

0 0 -5.73 -5.18 -5.43 -5.6 -5.49

1> 0.87 -7.34 -8.09 -9.16 -10.19 -10.92

'2,: 1.56 7.09 1.37 -5.2 -8.85 -10.87

>34 2.11 26.69 25.13 16.28 5.76 -3.83

o4 2.56 42.76 38.92 31.48 20.34 8.75

5 2.91 48.94 41.13 35.13 34.23 39.32

,6 D' 3.2 45.13 41.6 40.21 49.38 59.16

.7f 3.38 35.68 37.24 42.05 56.34 70.07

8, 3.56 27.84 33.63 43.01 58.94 70.86

,.9f 3.74 24.12 31.11 43.1 58.31 69.67

AXI e-n =A1IDntq~(O) Tii) .. - Allrlntq(] Or ii.- AI IDqitq(5

Developed by:
J. S. Bnihmadesam

Verified by:
B. C. Gray



Entergy Operations Inc.
Central Engineering Programs

Appendix C; Attachment 7
Page 4 of 11

Engineering Report
M-EP-2003-004-00

= _ o o.I~4/f sltrh at amDg ete _eenu.

en M eK asreos U~~ I1 y

_ |~~~~~~~~~~~~~rw--iai

Data :=

0.865 -7.337 -8.091 -9.159 -10.193

1.558 7.091 1.373 -5.197 -8.848

2.113 26.693 25.132 16.282 5.761

2.558 42.764 38.917 31.475 20.343

2.914 48.936 41.129 35.127 34.232

3.2 45.128 41.6 40.213 49.384

3.379 35.68 37.241 42.049 56.338

3.559 27.845 33.635 43.013 58.939

-10.923

-10.873

-3.828

8.754

39.321

59.156

70.072

70.865 )

AxI := Data(°) MD := Data(3) ID = Data(') TQ := Data(4) QT := Data(2) OD: Data~~

RID := regress(Axl,ID,3) RQT:= regress(AxI,QT,3)

ROD := regress(Axi, OD, 3)

RMD := regress(Axl,MD,3) RTQ := regress(Axl,TQ,3)
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J S. Brihmadesam
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B. C. Gray



Entergy Operations Inc.
Central Engineering Programs

Appendix C; Attachment 7
Page 5 of 11

Engineering Report
M-EP-2003-004-00

FLCntr = RefPoint CO if Val = I

RefPoint if Val = 2

RefPoint + cO otherwise

UTip := FLCntr + CO

Flaw center Location above Nozzle Bottom

Incstrs .= ULStrs.Dist - UTip
Ilsr.avg 20

sernise ire deon his In

ffi Sat Aug 09 10:59:39 AM A.'t( ,:

Developed by:
J. S. Brihmadesam

Verified by:
B. C. Gray
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PrOPLength = 1.496

Flaw Growth in Depth Direction - =
I - I ' . I I . ,I : , . I , - I I I

0.6

*-= 0.4
to.
l ,

'5 - .

i-3 ~ .:0.2! _

I : - :1 I I
S00 L

0.5 .1 1.5 - 2 - -: 2.5

Operating Time {years}
3 3.5 4

2.

1.5

- U_

- c

f =

-V

: o=
. 2

I 3~

0.5

0

-0.5

-1
0 : : ' 0.5 I 1.5 2 --

Operating Time
I- 2.5

{years}

3 3.5 4
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J. S. Bn'hmadesam

Verirled by
B. C. Gray



Entergy Operations Inc.
Central Engineering Programs

Appendix C; Attachment 7
Page 7 of 11

Engineering Report
M-EP-2003-004-00

Developed by:
J. S. Prihmadmesam

Verified by.:
B. C. Gray



Entergy Operations Inc.
Central Engineering Programs

Appendix C; Attachment 7
Page 8 of 11

Engineering Report
M-EP-2003-004-00

0A(P
Verified by:
B. C. Gray

Developed by.
J. S. Brihmadesam



Entergy Operations Inc.
Central Engineering Programs

CGRsambi
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1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

1.103

Appendix C; Attachment 7
Page 9 of 11

Engineering Report
M-EP-2003-004-00

CGRsambi(k 6)

3.627
3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

3.627

CGRsambi

3.042
3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042

3.042
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Primary Water Stress Corrosion Crack Growth Analysis - OD Surface Flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesom Verified by: B. C. Gray

References:
1) "Stress Intensity factors for Part-through Surface Cracks"; NASA TM-11707; July 1992.
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component: Reactor Vessel CEDM -"7.8" Degree Nozzle, "180" Degree Azimuth,
1.644" above Nozzle Bottom

Calculation Basis: MRP 75 th Percentile and Flaw Face Pressurized

Mean Radius -to- Thickness Ratio:- "Rm/t" -- between 1.0 and 300.0

Note: Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to

obtain the value in inch/hr.

OD Surface Flaw

e int*

nter- e- er e ete

t �1
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hXeecions, be!e w- rema constanto-r WSS-3,an-alsisan sou c an

Input Data

Lqn= M )niti aws LeW.O ditiW rsWf.7ma

uO5eb

3 p~~~~esi il)e'ratnl :Pess re lin eman

Wurn er.o- 7~era iqear

eaio t t t for iCrac I Pr'oQ i 00th'.loo

60 t inDa e0 rati e erau

Ed- 6

_nBstahnMR CPWS C 'or-1600W t 6--e

erma n vaiortinE or r=ac-ro M

e rence emera u cre ornoa =izin ata e

R _ od Rid := idRid :=2 t := R - Rid
t

Rm : Rid+-2 Timopr := Years-365-24

CFinhr :=1.417*105
Timopr

Cblk i=
him

Ihim
PMtblk = 50

L
2

Rm
Rt :=

p Qg (- I 1
L.103 10 3 tT+459.67 Tref+459.67

01, := e )] aOC Temperature Correction for Coefficient Alpha
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Co0 := CoI 75 th percentile MRP-55 Revision 1

Stress Input Data

AllData :=

0 -5.73 -5.18 -5.43 -5.6 -5.49
.1 0.87 -7.34 -8.09 -9.16 -10.19 -10.92

22 1.56 7.09 1.37 -5.2 -8.85 -10.87

-3 2.11 26.69 25.13 16.28 5.76 -3.83

4 2.56 42.76 38.92 31.48 20.34 8.75

.5 2.91 48.94 41.13 35.13 34.23 39.32

3.2 45.13 41.6 40.21 49.38 59.16

3.38 35.68 37.24 42.05 56.34 70.07

+8 ~ 3.56 27.84 33.63 43.01 58.94 70.86

3.74 24.12 31.11 43.1 58.31 69.67

AXLen := AllData(°) IDA11 := A1lData(') ODA11 := AllDatP()

Stress Distribution

I._
uM

co4

IDAII

ODA1I
.--- -

-20
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
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AXLen
Axial Elevation above Bottom [inch]

Data :=

0.865 -7.337 -8.091 -9.159 -10.193 -10.923")

1.558 7.091 1.373 -5.197 -8.848 -10.873

2.113 26.693 25.132 16.282 5.761 -3.828

2.558 42.764 38.917 31.475 20.343 8.754

2.914 48.936 41.129 35.127 34.232 39.321

3.2 45.128 41.6 40.213 49.384 59.156

3.379 35.68 37.241 42.049 56.338 70.072

3.559 27.845 33.635 43.013 58.939 70.865 )

Axl := Data(°) MD := Data(3) ID := Data(i) TQ := Data(4) QT = Data(2) OD := Data(5)

RID := regress(Axl,ID,3) RQT := regress (AxI, QT, 3)

ROD := regress(Axl, OD, 3)

RMD := regress(Axl, MD, 3) RTQ := regress(Axl, TQ,3)

FLCntr RefPo in t - c0 if Val = I Flaw center Location Location above Nozzle Bottom

RefPoint if Val = 2

RefPoint + c0 otherwise

ULStrs.Dist UTip
UTip := FLCntr + C0 IlnCStrs.avg = 20

Developed by:
J S. Brihmadesam

Verified by:
S. C. Gray
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ProPLength = 1.496
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Influence Coefficients - Flaw

uA

. 0.6 -

c. .......
0

la 0.4
U,

E 0.40.4
0

U
V

0.3

0.2

.........

0.1

0--
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0.5 1 1.5 2 2.5 3 3.5

- "a" - Tip -- Uniform Operating time {years}
a "- Tip -- Uniform

."a" - Tip -- Linear
---- Ila" - Tip -- Quadratic
-- IaV - Tip -- Cubic
- "c" - Tip -- Uniform

."c' - Tip -- Linear
----- tc" - Tip -- Quadratic
--- "c" - Tip -- Cubic

4
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CGRsambi(k 8)

0.827
0.827
0.827

0.827
0.827

0.827

0.827

0.827

0.827

0.827
0.827

0.827
0.827

0.827

0.827

0.827

CGRsambi(k 6)

-5.75
-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

-5.75

CGRsambi

-3.903
-3.903
-3.903

-3.903

-3.903

-3.903

-3.903

-3.903

-3.903

-3.903

-3.903
-3.903

-3.903

-3.903
-3.903

-3903
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Stress Corrosion Crack Growth Analysis Through-wall flaw

Developed by Central Engineering Programs, Entergy Operations Inc.
Developed by: J. S. Brihmadesam Verified by: B. C. Gray

Note : Only for use when ietS/d/t is between 2.0 and 5.0 (Thick-wall Cylinder)

References:
1) ASME PVP paper PVP-350, Page 143; 1997 {Fracture Mechanics Model}
2) Crack Growth of Alloy 600 Base Metal in PWR Environments; EPRI MRP Report MRP 55 Rev. 1, 2002

Waterford Steam Electric Station Unit 3

Component: Reactor Vessel CEDM -"7.8"degree Nozzle, "180" Degree Azimuth 1.544 inch above Nozzle Bottom

Calculation Reference: MRP 75 th Percentile and Flaw Pressurized

Note: Used the Metric form of the equation from EPRI MRP 55-Rev. 1.
The correction is applied in the determination of the crack extension to
obtain the value in inch/hr.

Through Wall
Axial Flaw

WM-1IQ=fl oe o zzeoo ~n

e eco n ,she per'mdr eeuab~i MA hebt MOf J /e its.S
~howronrhe±,xeI~~oradweetas~e~di~otomtert,1sw~ensohi'mesur I tzomnozIeyottmCwOow

r xia egtres Istri tid .o e se e a ss a c
oW~~je, o e oom
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Input Data :

7dhfecfQ-7r--es7,b-'Ll6--'LInpitial C~orac ent7W xalBsdtnSresDitiuto.Botm n f rc

L :=0.25

-034

Initial Crack Length TW axial Based on Stress Distribution. Bottom end of Crack
to be set @ approximately 1 Oksi.

es9i nOD6 erint relpfdss re., ne a

1 fber-of erAin ear

eEraoRn ior ac r60

smtec d =0 eratin T eu

sso sd erato 60

retr 6

*o sntn, M R SECCM a] i o-GO rou lt 61'6

Er a 'aca ation.ner7 or d-c ro P

Re erenceem era ure.fornorma zn uataoe

[ .103-10 I T45.6 -Tref459.67)ICO := e a~Oc Timopr:= Years 365-24

od
2

id
2

t:= Ro - Ri
t

Rm:= Ri + -
2

CFinhr:= 1.417- 105

Cbk=Timopr
Cblk

Ihim
Pmtblk:= -

50o
I L

2
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Stress Distribution in the tube. The outside surface is the reference surface for all analysis in accordance with the reference.

ress n A

DataAII :=
I1 S ?i22o l A| f>t2 I| -3ffiit.3i Add '^^ 4| t 5'-, -

04 0 -5.73 -5.18 -5.43 -5.6 -5.49

1 A 0.87 -7.34 -8.09 -9.16 -10.19 -10.92

.2 1.56 7.09 1.37 -5.2 -8.85 -10.87

i3 , 7 2.11 26.69 25.13 16.28 5.76 -3.83

>4 2.56 42.76 38.92 31.48 20.34 8.75

5 2.91 48.94 41.13 35.13 34.23 39.32

6 3.2 45.13 41.6 40.21 49.38 59.16

7 3.38 35.68 37.24 42.05 56.34 70.07

,8 S 3.56 27.84 33.63 43.01 58.94 70.86

;9 3.74 24.12 31.11 43.1 58.31 69.67

AIlAxl:= DataAll l AIIID:= DataAll I :5)AIIOD= DataA~l
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. _

2vU

-20 '
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Axial Distance above Bottom [inch]
- ID Distribution

OD distribution

-h-671iff MeMbo-U-6-MANIFTe M- - ---

Lke
AyJUi1J IIL~1U~ 54Iga IvFA*w JUUl

Wathcad aual _Tan S - nEM ca aualssian e a
c~aste mbo - -~ -r)-

Data:=

0.865

1.558

2.113

2.558

2.914

3.2

3.379

3.559

-7.337

7.091

26.693

42.764

48.936

45.128

35.68

27.845

-8.091

1.373

25.132

38.917

41.129

41.6

37.241

33.635

-9.159

-5.197

16.282

31.475

35.127

40.213

42.049

43.013

-10.193

-8.848

5.761

20.343

34.232

49.384

56.338

58.939

-10.923)

-10.873

-3.828

8.754

39.321

59.156

70.072

70.865 )

Axl:= Data
(I1ID: Data (5)OD: Data

RID:= regress(Axl,ID,3) ROD:= regress(Axl,OD,3)
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FLCntr := BZ - I Flaw Center above Nozzle Bottom

ULStrs.Dist - BZ
IncStrs.avg: 20

Io -ply n U i ureI e onI is n

ffi Sat Aug 09 11:44:49 AM 2003
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iProp'ength = 1.6~56

:Flaw Length vs. Time

I1
1.5 I.._ I i

' , '.'' 0 ;'' 'f''' 000:ff . f i ;; ';; 'V;' ;X; ;ff';;
: - . . . : -e . . . - .: : :.::
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*J,3

1

0.5
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0.5 1 : 1.5 : 2 2.5: < -3 3 3.5 - 4 - 4.53 .

- . fTWCpwc~ l ' ''TWmPWSCC( {a

Operating Time (years)
- Entergy Model

% U

V

i U

Increase in Half Length

-2 ___ __ I _-- __1.5 . . . __ , :, .-- ,

'15 '.:

V~
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-Operating Time: {Years} -
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TwcpwsccCC,6)

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

-8.961

TWCPWSCC(j ,7)

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

1.57

Tvcpwscc 8)

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639

-3.639
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Hoop Stress Plot
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